An exact expression is derived within the high-Q approximation for the spectrum of energy losses of neutrinos interacting via their magnetic moment with electrons. A formula for the stopping power of matter for neutrinos is derived and applied to the study of the solar neutrino anomaly. The total inelastic cross section is given. An upper limit is deduced for the neutrino magnetic moment from the antineutrino spectrum as recently parametrized by Lee. It confirms the bound reported by Cowan and Reines. The distance for stellar neutrinos to thermalize by the interactions studied here, through encounters with stars is found to exceed the radius of the universe by many orders of magnitude. Stellar neutrinos should thus retain the energy given them at their creation and, rather than cluster around galaxies, permeate the universe uniformly.
where e is the electronic charge. This result differs somewhat from that in Eq. (13) Eqs. (5) and (9) - (11) Asymptotically for E » mc~, Eqs. (21) and (22) Thus, in contrast to neutrinos created in the primordial universe, stellar neutrinos should not be clustered around galaxies but distributed uniformly throughout the universe.
